Quantitative protein profiling in heart mitochondria from diabetic rats.
Quantitative protein profiling based on in vitro stable isotope labeling, two-dimensional polyacrylamide gel electrophoresis, and mass spectrometry is an accurate and reliable approach to measure simultaneously the relative abundance of many individual proteins within two different samples. In the present study, it was used to define a set of alterations caused by diabetes in heart mitochondria from streptozotocin-treated rats. We demonstrated that the expression of proteins from the myocardial tricarboxylic acid cycle was not altered in diabetes. However, up-regulation of the fatty acid beta-oxidation favored fatty acids over glucose as a source of acetyl CoA for the tricarboxylic acid cycle. Protein levels for several proteins involved in electron transport were modestly decreased. Whether this may depress overall ATP production remains to be established, since the protein level of ATP synthase seems to be unchanged. Other changes include down-regulation of protein levels for creatine kinase, voltage-dependent anion channel 1 (VDAC-1), HSP60, and Grp75. The mitochondria-associated level of albumin was decreased, while the level of catalase was substantially increased. All of the changes were evident as early as 1 week after streptozotocin administration. Taken together, these data point to a rapid and highly coordinated regulation of mitochondrial protein expression that occurs during the heart adaptation to diabetes.